AMPK attenuates ventricular remodeling and dysfunction following aortic banding in mice via the Sirt3/Oxidative stress pathway.
Although recent findings have suggested that AMP-activated protein kinase (AMPK) exerts inhibitory effects on cardiac remodeling secondary to hypertension, the mechanism and optimal duration of treatment remain unknown. Mice with descending aortic banding (AB) or subjected to sham operation received subcutaneous injection of either AICAR (0.5mgg-1day-1) or vehicle over 4 week periods. At the end of 4 week treatment, left ventricular (LV) remodeling and function were evaluated with histological analysis and echocardiography. Collagen deposition within the LV myocardium was detected with Masson's trichrome staining. Collagen I, Collagen III, Smad 2, Smad 3, NOX2, NOX4 and Sirt3 (an important antioxidant factor) within the LV tissue were also evaluated. Compared with the sham group, the vehicle-treated AB group exhibited significant elevations in cardiac remodeling and heart failure, characterized by an increase in LV weight relative to body weight, an increase in the area of collagen deposition, an increase in LV end-diastolic diameter, an increase in mitral E inflow velocity to mitral A inflow velocity and increases in the gene expressions of the fibrosis markers Collagen I, III and Smad 2, 3 mRNA and decreases in EF and fractional shortening. AMPK attenuate the cardiac remodeling parameters and improve cardiac function. Moreover, the expressions of NOX2, NOX4 were significantly elevated in vehicle-treated AB group. AMPK was able to significantly inhibit NOX2, NOX4 expression, while activate Sirt3 expression. AMPK significantly attenuated hypertension-induced Ventricular remodeling and dysfunction, which may be mediated by the Sirt3/Oxidative stress signaling pathway.